I. Introduction
The technique of frozen section was first introduced by the pathologist, William H.Welch, in 1891. In 1920s the technique became popular and was used for intra operative consultation. However, the technical quality of most frozen sections during these years was suboptimal. In the 1960s, the preparation of frozen section was made easier by the use of cryostat, a cabinet with -20 to -30 degree Celsius cooling and enclosing a microtome blade. [1, 2, 3, 4] The main purpose of frozen section is to provide rapid diagnosis to guide the surgeon in per operative decision making. Per operative indications of frozen section are identification of tissue, to establish that sufficient diagnostic tissue has been obtained; identification of lymph node metastasis and to obtain a tissue diagnosis as to the nature of the lesion. [5, 6] The other indications of frozen sections are for performing enzyme histochemistry, immunohistochemistry and in immunofluorescence. Though there are many indications for frozen section, per operative diagnosis and patient management continues to be its foremost and important use in a general pathology and oncology setup.
College of American Pathologist (CAP) sponsored review of over 90,000 frozen section at 461 institutions showed a concordance rate of 98.52% between frozen and subsequent biopsy diagnosis. This study reasons that the main cause for discrepancies were either misinterpretation of original frozen section (31.8%), absence of diagnostic tissue in the frozen material but present in the un sampled tissue or in the corresponding permanent sections (31.4%). [7] .
Here, an analysis of the causes for discordant results and deferral showed that many of the errors during a frozen section are avoidable and it is a most valuable and reliable methodology which should be used in the routine surgical pathology practice in a tertiary care centre.
II. Materials and methods
This study is a retrospective analysis of 51 cases of frozen section along with their corresponding permanent section, reported in our tertiary care hospital over a period of one year. All the data's were retrieved from well preserved registers maintained in our pathology department. The tissues were sent to the pathology laboratory, during the surgical procedure. for an intraoperative diagnosis to be made and frozen sections were carried out using a modern cryostat machine .The slides were stained with haematoxylin and eosin (H & E) stain and reported based on which recommended management was carried out. Subsequently specimens were fixed in 10% neutral buffered formalin, grossed and adequate permanent representative sections were taken according to the standard guidelines. The sections were stained with H & E stain and evaluated.
III. Results
The overall concordance percentage between frozen section and permanent histological section over a period of one year is 92 %( 47/51). Discordance percentage is 2% (1/51) and deferred diagnosis of 6% (3/51). The results were summarised in TABLE 1.
One case from a pancreatic mass lesion was deferred due to inadequate material. Out of the ten cases of thyroid, two from thyroid nodules were reported as of follicular neoplasm (Fig 1 and Fig 2) . Permanent sections awaited for a definitive opinion. Reporting o f thyroid lesions in frozen section has inherent limitations because of which the diagnosis was deferred.
The most common indications for frozen section encountered in our institution were for tissue diagnosis and to assess the nodal status in breast and pancreatic malignancies.
The common sites biopsied for frozen section in decreasing order of frequency in our centre is summarised in TABLE 2.
Thirty five out of 51 cases (69%) were malignant lesions. Of these, 30 cases of breast were infiltrating ductal carcinoma diagnosed by frozen and confirmed later by permanent sections. One case was diagnosed as intraductal papilloma in frozen section. This was diagnosed as mucocele like lesion on permanent section.
In thyroid 8 out of 10 cases were nodular goitre by both frozen and permanent sections and two cases were deferred for want of permanent sections for final diagnosis.
Among five cases of female genital tract two cases were from uterus and two cases from ovary. In uterus one case was endometrial adenocarcinoma (Fig 3 and Fig 4) and one case was leiomyoma by both frozen and permanent sections.
Among 4 cases from lymph node one case was gastric nodal metastasis from gastric adenocarcinoma. Three cases were reactive lymphadenitis. There was 100% concordance between frozen and permanent sections in these cases.
One case from pancreas was deferred to permanent section diagnosis due to inadequate material. In permanent section it was diagnosed as adenocarcinoma.
Out of two cases from ovary one case was borderline serous papillary neoplasm and another case was endometriosis. There was 100% concordance between frozen and permanent sections in these cases.
One case was from peritoneal nodule to confirm/exclude malignancy. This was diagnosed as metastatic adenocarcinomatous deposit in both frozen and in permanent tissue sections.
The diagnosis of discordant and deferred cases among frozen and permanent sections are compared and summarised in TABLE 3.
IV. Discussion
The final results in this present study (concordance 92%, discordance 2%, and deferred cases 6%) were comparable with results published earlier, where concordance rate was 94 to 96% and deferred rate was 3-6%. However, the indication, accuracy and limitations of frozen sections vary with the site of biopsy and have been discussed in detail and published regularly. [8, 9, 10, 11] In this present study, 31 cases (31/51, 61%) of biopsies for frozen section were from breast. It was indicated mainly to establish the diagnosis. In 30 cases, frozen section diagnosis correlated well with permanent diagnosis. One case diagnosed as intraductal papilloma in frozen section was later found to be mucocele like lesion in final permanent sections.
Among 10 cases from thyroid (10/51, 20%) , 8 cases were nodular goitre and correlated well with permanent section diagnosis. 2 cases were deferred and diagnosed as follicular variant of papillary carcinoma in permanent sections.
These discrepancies were mainly due to inherent limitation of frozen sections in organs like thyroid. Hwang et al and Anton et al mentioned limitations in frozen section evaluation of thyroid. Nuclear features of ground glass appearance as an artefact produced during formalin fixation is a diagnostic feature which is absent in frozen section and alcohol fixed smears. Studies have also confirmed that it is difficult to differentiate benign from malignant follicular lesions at the time of frozen section. It is only a multidisciplinary approach combining frozen with gross examination, cytological and histopathological review which provides the surgeons with the rapid, reliable and cost effective information necessary for optimum patient care. [2, 12] All cases from female genital tract (4/51, 8%) correlated well with final permanent section diagnosis. One case was borderline serous papillary ovarian neoplasm. According to Coffey et al the concordance rate between frozen and permanent section was lower in mucinous tumours of ovary and mesenchymal tumours of ovary. Extensive sampling from solid portion of ovarian tumour is necessary to rule out invasion in mucinous tumour and to evaluate for the mitotic counts in mesenchymal tumour. [13] Among 4 lymph nodes, (4/51, 8%) one was peri gastric nodal metastasis diagnosed correctly and also sub typed as adeno carcinomatous deposit. However, many authors believe that determining the presence of malignancy without sub typing or a judicious deferral can be the best option to decrease the discordance rate. [14] Other 3 cases were reactive lymphadenitis diagnosed correctly.
A retrospective study has documented the important diagnostic errors related to intra operative consultation has divided them into interpretation errors (57%), sampling error (35%), and lack of inter departmental communication (9.5%). The interpretation errors resulted from artifacts of the freezing procedure, defective sectioning or staining or inexperience on the part of pathologist all of which are avoidable errors. [15, 16, 17] V. Tables 
VI. Figures

VII. Conclusion
Frozen section diagnosis is very useful and highly accurate procedure. Methodical macroscopic examination and accurate sampling by pathologist, avoiding technical errors in sectioning and staining , a correct combination of knowledge about the clinical presentation, radiological , biochemical findings and good rapport with the operating surgeon can reduce the limitations and provide rapid, reliable and cost effective details necessary for rapid diagnosis and on table patient management.
